INTRODUCTION
Linear flow of heat where thermal properties are time dependent but independent of position are modeled by the time dependent convection-diffusion equation [l] . The analysis of American call options also addresses these types of equations [2, p. 1111 . In this paper, we consider the problem %(Z, t) -t-a(t)u,(x, q = b(q~zr(x, t), --oo<x<co, t > 0, (1.1) 4x3 0) = f(x), -cQ<x<oo, (14 where u(t), b(t) are positive continuous functions and f(z) is a function with properties to be determined. Difference methods are widely used in the literature, see [3] for instance, but they are not appropriate to construct approximations with a priori error bounds. In this paper, we apply first the Fourier transform method, as in [4] , and further numerical integration using composite Simpson's rule. Let us assume that problem (1.1),(1.2) admits a solution u(x,t) such that u(.,t),u,(.,t), %;(;!7 %(.,a %t(., t) are absolutely integrable functions of the variable x, for a fixed value Let us denote n4.9 t)Hw) = W)(w), WI assume that f(r) is in L1, and denote
(24 By applying Fourier transform to problem (l.l),( 1.2) and taking into account property (1.3) of this transform, it follows that ; U(t)(w) = -(iwa(t) + w2b(t)) u(t)(w);
Solving (2.3) and applying the Fourier inversion formula, one gets
It is easy to check that u(x,t) given by (2.5) satisfies (1.1) and (1. Summarizing the following result provides a constructive procedure to obtain an approximate solution of u(x, t) with a prefixed accuracy. THEOREM 2.1. Let a(t), b(t) be continuous positive functions and let f(x) be a function satisfying (2.17). Let M be defined by (2.6) w h ere F(w) is the Fourier transform of f(x). Given E > 0 and (x,t) with --00 < x < CQ, t > 0, take R > 0 large enough so that (2.9) holds. Then take h > 0 satisfying (2.24) and an even positive integer such that nh = 2R. Let fj be defined by (2.12)-(2X) for 0 5 j 5 n and S(x, t, R, h) by (2.15). If u(x, t) is the exact solution of problem (1.1),(1.2), then S(x, t, R, h) approximates w(x, t) with an error less than C. 
